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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To prevent the short-circuit of strap contact/bil 
line contact, by forming a bit line after a second insulating film 
is deposited on the whole surface of a substrate, the second 
insulating film on the region where bit line contact is to be 
formed is eliminated, and a connection hole for bit line contact 
formed. 

CONSTITUTION: After a word line 18 is formed, an SiN film 20 
is deposited on the whole surface of a substrate. The SiN film 
20 on the region 22 where strap contact is to be formed, and 
the SiN film 20 on the region 23 where bit line contact is to be 
formed are eliminated at the same time. On the whole surface 
of the substrate, a polycrystalline silicon film is deposited up 
to the height of the word line. The polycrystalline silicon film is 
eliminated so as to be buried up to the height of the word line. 
Thus a conducting layer 24a for strap contact and a 
conducting layer 24b for bit line contact are formed. After a 
BPSG film 26 is deposited on the whole surface of the 
substrate and reflowed, the BPSG film 26 on the region where 
bit line contact is to be formed is eliminated, and a connection 
hole for bit line contact is formed. After that, bit lines 28, 29 
are formed. Thereby short-circuit can be prevented. 
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[gift) h uyf • ^t^'>^^^DRAMt/^i 
@igo2 2±*3j:tf tr* h»=iy** h«fiH^8Hgc2 3 

tf!)y*>>4fmim*xmi<Dmmm (2 4a/ 

2 4 b) fc!7- K»©iS5S*-e»«)aA/fc # ttllBT»1-I 

si, ±ffiiz%2<Dt&mm2 6 tr* 

h«J*^j£»«±<&JSl <7)»«Jl2 4 b±<7>H2 
©IMMtSrlfcSLTtry hS^^ hJB<Z)tttt?LS:?g 
fSLfcg, tTy h« (2 8, 2 9) ZB&'TZXmk* 
Mrffi-tZZkZftmk'tZ. 
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±ib» t>ra » * * -e«» ssffi * * s<i/ * <d * + /< 

fflMOS b7>i>X?,%Mf$,-tZ>JLnt, 

fc; 

mliEm^^^y- hffiMOS h7^^C0y-7H£» 

1*1- 5 y*y bifa^yf? h»j*^S**±w«HEJKi«) 

9> WE* KitUUfCay- hffi 

ME»10»«lfc#LT,>*< ttttE^ h?^ 

±SB» cpROK $ £ TtflSffl^r * '< *> * CO * + y< 

««»«y - Kt ttsu 2 ottttt**t*ii £ , 
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iriai7- K-n^-Bfcy- h««£i-*m«f<Eai*- h 

«HB*»*»K±^Btw»2(D«»BlS:*ias*-5xa 
ffiE«ffif*5£y- hlMOS h7^^y-^K 

fetry bmc&m-tz \*v h&=>** hwa^ewt 

i^«l!2S'2(D»8IR, Sl<P»RRfc«fctf*tf>T«<0 
air, 

»E**#S«±£ffifc'>4 < i t>fltTE» 2 <Dl&mm<D 

is>ts*vni<Dmmf§&mmzitzxmk, 
»mi**rti-*ia^ 

.mE¥*#XK±£B^JB3 0ttKK«rita$«, try 

< k t-aj<DiB3<o»Ri«*i»su *ybm=>?t 

hffi«>*«7L«:*a-r-5iai:, 
W WE2|t»ft:SK±^aD^JB2<Oa»m»S:*a**5Xa 

[0 0 0 1] 

^ [0 0 0 2] 

IftXomm DRAM (^t;^l7^7^ 

i?*y*y) ©K*aft^«tftt?, St*«56<0 3 

itli^Siftott^, 4Mt'*y FDRAMMCODR 
AMT-Sffl^flT^^^^y ir/U (DRAMt/l/) Ofl! 

5(9 [0 0 0 3 ] h • ^-v/^ 0 ^^^ffi^^fcDRAM^r 
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hwyf^i^lfeilt'S^, %<D*\c#y ->y = y-e 

[0 0 0 4] h • ^r-t^V^-feyUfC^^T 

S h7^^^y-^««ii: = ^^ h-T5J:5{w 

[0 0 0 5 ] tt*0 h • * + 

^ttlilO^T* 115 (a) Tb^. (c) , 06 (a). 
V (b) Sr#BRU4^6IWllltttW1-So ^f. B5 

U * btc»rt©±»JC^ir^V^«»»«y- K (n 
l!^««fc K-^LfcaKy^y =yJB) 5 6 

[0 0 0 6 ] £©fc % aM±£?-hlMM(5 7*Brt 
lx w^y- h»6»R5 7±fC2Ky i/y =>J«5 8*3J: 

o^x^f = (s i nd 5 

9SrW»*S[S*, '^--y^lcj: D 7- KJS5 8& 

[0 0 0 7] JgffiCVD (ft^ftttrt*) 

■5WIESS5 1 0±®^:®{CS i Ni6 0 
5c ft*C, 05 (b) IC^1-J;5^ X £Hfc7*M^ 

7^' hflMfc^SWfc (I5a^(^)62) ±(0 

S i NIK 6 0te±Tf%<DT!§Oy- hfelfcKS 7 

e) Kigfito&u ^h7^^y^nfflo^y^ 

* h^-zw^^p-r^o ^^»*. ^h7^-3y^ 

* h*«fsa«6 2 ^jHR-f §17- Kid 5 8comm<D 

S i NR6 0Sr» UT*5< 0 

[0 0 0 8 ] ffJ!E7* h h 6 1 SrB?*Ufc 

0 5 ( c ) (c^r <t 0 y y h • # 
yv/y=>K6 3S:ta*^ :©#y ->y ^^16 3 

/^--^^fr?, *ur, #y ->y =yi6 3**6 

S h7^^y-7g«6 3 a %Bf£-tZ>o 
[0 0 0 9] ftH, 0 6(a) \Z7fk-fX fcT y bfa 

hmti^Zm® (0 5 a *<0 6 4) -t<7) S i N 
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1816 OfcJtRrOTioy- Flfeii5 7&R I E\Z£ 
me 4»cB»-t"5 7- Ktk5 8 0{RiJgc7)S iNi60^r 
[0 0 10] 8ECVDSCJ: 9gffi±£®lCS 

i Nile 5 ztD&immts^zBP sg 

(y > • #ov • s/y*— ie 7 

B^hy/<-ilT, sKy i^y 3^R6 6 Sriia$-fr 

70 [0011] «V^T\ iSl:B P SGB16 7£i#S£ 
^ ±Il:7*h^^h 6 8 4:8*L, !Jy^77-f 
s*«:«iu, try Ki^V** h**^S«*±©-B 
PSGl6 7«rRl E{:J: £ c 
[0 012] MfB^y s/y 3yi66ttfy hit 
^y^ hjert^ttiwi^w^tt^y^^^jcj:^ 

IfcSU 9 0 0tO!?xy h#l«*T% mJlEBPSG 

«±EJi*M;:atoTv**#y v-y ^>fll6 Gtomt&ft 
bo %<0'&. try hH=>y^ h*a^S!W(±<0S i 

[0 0 13] &{C, ME?* h6 8£|&£L/c 

06 (b) «ECVDffilwJ:5±i 
fc#y vy ay|K6 9Sr*BIS-lt\ >f ^SAfel:: «fc U 
±EaKy ->y 3^*6 9^y -tt 
x, ±e*yi/y3^Bt6 9^6oh*H£»^j:d, « 

^ (ws i ) mi o^mm^^io *<d'&, taisws i hi 

7 0 btf}) ->y 3^16 9 irSrR 1 Etc J: ^/n 0 ^--^ 

^1-5 r t (c j: 5 s m&mffimmv- f^mo s k 7 y 

i/*$<D KH^S«.6 9 a C^y^^ h tfct'y .hj^ 
[0014] U**U -tEUfcJ: 5 4tt*©^ ^ 

(1) ^h7^--3^n, try 

[0015] (2) ^h7^'3^nffl«)3^ 

7 s • ^y^ h/try hiS^y^^ ho«»*se#S* 

[0016] (3) ^ Yyyf- Yt t'y hW 

LfcB*. n77/o^ni, ^^»3y^ 
50 h±0ffi#l£#JSLTffl«&a s »£U i©uy^77^ 
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iaiwXP*#±t6, ft|Jfl¥2- 1 2 8 4 6 6^ 

<D rSDHT«it^=g-r6DRAM*fe/U*3j:^(7)Kii 

[0017] 

€L/cDRAM1r/U£^/£^6|^ ^7^oy^ 

hSrJIrfllUfcDRAMir^Sr^a'l-SW, X8*«*fl! 
Lv * Vy - h/t'y M|=iy*£ h^M 

»SrBSJht-#, * • h/t's/ hiH^V 

[0019] 

HfcA«LfcDRAM-fc^fc#rt'fSBK S«±£ffif;i 
S^O»»RS: ^h7^«^^^hM 
^£««±*3j:tftry H^y^ h«rt^S«*±<0 
JBl<o*»K«r**i--6xetx *K±£ffiK'J>4< i 

iit^IIi:, S£±£ffilw£2afeftRfrJ«fR3 

±<0'>/jr< t fc-tt©*2©|ft»!Jt«:lfcSU tr^ hid 
hfflo*»atr*rtf5xai:, t'^W 

*-*-*iat ctfcttitti-*. 

(0 0 2 0 ] 

1 <h fc!7- KII^K 

tt«T3!l1-J:5»w|lft4tfc'a, &KJ:£filwJR2aKfl! 

R&*t»$-tt\ y7o-«rm\ tyh»3^n« 

[0 0 2 1 ] ftoT N 7h7^'3y^na'7h 
XJB/£Btt<Bffi?^a*#«rtBfc4&c ^h7 
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. < hfflO^y^^ h*-/K fc'y may 

[ 0 0 2 2 ] BlO»*B**/jt< fcfcP- K 

RUT, TflS«3g^¥STfc6tOT% yy^77-f8* 
[0 0 2 3] 

KR^I"*. Ell (a) (c) % 02 (a) *3j:tf 

(b) tt, #»WOJBlJt*«|i«*DRAM-t/K0» 

axa^*3»t5!?*^»Tffi*jSfc^LT^-5. 
[ 0 0 2 4 ] *1\ (Hi (a) K^lTJ:^ n« 

ii ods»*a*ixfcpa!^y = ^ssi i c^it, 
schmmr (maa^y^ywtitm 1 3*r»*u » 

vR) l 6 

[0 0 2 5] SS±lcy- bjfe&Rl 7*:** 

U r^y- httftRi 7±fcaK!J i/JJ 8*3 J: 

tfinyf-y^^ffloSfci/y 3y|(Si NR). 1 

[ 0 0 2 6 ] fcfc, ffiCVD ftfcJ: 
SWISSffil 1 <0±®£©ICS i N12 0**«S* 

i, Rfc* 11 (b) ic^fJ: iIC7t h 

*H2 1fcfc#'U yV^77^»MU 7 h7 

s i nbI2 o*sj:r;*oTJioy- h&»Ri 7#e>tf 

JwtTy h»«^*«« (lla^23) 

±<0S i Nil 2 0#£XJW:<DTS<Oy- hfommi 7 % 

7^ - vm<0^>^^ Yft—jiu&XXtVy h 

- K*GHMM>S iNBl20i6J:r/t'yh^='>^^ h 
»J*T36««fcW»-*-*l7-K»omEOS iNl2 0 

[0027] z<Dxnx-n, *Y7v~f ' # V/ 
5^ [cgftt^r^^ii/^, 
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[0 0 2 8 ] fflrffi?* h h 2 1 ^r^^Lfc 

t£, 01 (c) KjM-.fcSfc, igECVDfcleJ; 9, £ 

'>*< fcfcUMB*- K*l 80E££l± (gffin 
B^6*4< t i>ifite,^y^yy'*x? m<n$ i nRi 

9±®^T*Oil5$^±) , sKyvy=^B (24a, 2 

4 b) zmmz^z* ' 

[0 0 2 9] ^LT, ±fE#U *>y = >« (2 4 a, 2 

4b) a>e><&B«tt»i£j: 5, mfifteiny- hffl^n^ 

t*^M0 S h 7 WTst <Dy -7s®® 2 5 a fccfctf K 

[0 0 3 0] fb*W*S^f4«««4aKy y>^ 

^ifeSrffl^T, ±IEtfy ->y =y«ISr'>*< t fc!7- K 

ti i 8 $ * -ea«>aA/tf rib -e»i- x 5 

5c c*tl;:J:!K JME* + /<-> Ki 6 * . 

mffifKiSy- hffl h7^^0y-^«:M2 4 a t 
Sr««»»C»«-f5fciC)©»«Ji2 4 a*5<fctft'y h& 
^^^^ hi(D«fl2 4 btfHMfcSiiS. 
[0 0 3 l]ftt:, y y^5:7-ffttlH3«fctfR I E£<£ 
fflU h7^-^/^ FWt/tTy h^^y 

MB«±an©#y->y ayKtisfcsfe-rs, rk; 

M2 (a) le^-f <fc 5lC gECVD&l:,); *9Sffi±^: 
®(w B P SGAI2 6 3r*£8l £it\ 9 0 0 C C^N 2 
fp-e, BP SGK2 6©y 7n-Srfif5. 

[0 0 3 2 ] «£^T, ^IC7^ h v*>* Y 2 7 fcfc*. 
U !)^77^Sffi$:ftfflU tf«;K»=^ni 
Sfmi^BPSG|2 6£R I ElCt 0 IfcS U 
try h»=x^** hffl<D*tta«r#dt-r5o 

[0033] B2 '(b) fc*1-J:5fc, MiEECV 
Dtticj: 9^ffiic*y ->y =^KI2 8«r*i«aF*, -f* 
y^A^(cj:!9±i2^y *>y ^>^2 8fcy 

9, ^icws i H2 9^mmLtzm, ±isws 112 
9t#y5/y3yBt28tfcRi Eia^^-.^y^ 

+ Z>Zh\Z.£ 9, MIEtTy hUsy** hffiiH24 
blca^** h Lfcfy h« (2 8, 2 9) j&SJBjaSJx 

[0 0 3 4] ±E*iJM6«<o*a*ftic:j:ixtf, y- 
Kj»i 8fc»jatfcft< SK±±®lcs i n«2 0 £*i 

8St v '^h5^-3^^ hffM^^a«2 2±& 
J: 0 s try h**^** h»J*^3e««2 3±OS i Nil 

KS*T*yi/y =^BlS:iHiS*5 B r<7>$, ft*« 
$>6^fi«^/fyr»mi^T, ±E3fKy-> 

y = fc t>!7— K»<oKs*-ca«>aA/fc # tt 

HJ§2 4 a fcjztft'y h»=»y** hti!3gttJi2 4 b£ 
Bf&-fZ>o £ SSliICBPSGi2 6£±tS 
£i*r, y:?n-£m\ try hiS^ v** nisa^ew 
®±GDB P SGH12 6^lTt> hiftav** hffi 



(5) ffi?7 - 8 6 4 2 6 

S 

©*HHLfe*rtUfclS, tTyh* (2 8, 2 9) 
-f 6 

[ 0 0 3 5 ] tot, ^h777''3y^n24ai: 
fc'y h»=iy** h 2 4 b«rW»fC»j«-C*, 

[ 0 0 3 6 ] ^h7^-3^ni<03^ 
£ h*-/K try hiR=iy^^ hffiO^y^^ 

i0 '<9->'^X#0&to^tittl*[Zi&B\,Xs * by y 

[ 0 0 3 7 ] l^i, #y i/y 3>R (2 4 a, 2 4 
b) ft*4< t t!7- KJIl 8 0KS*-e««>atf«) 
T\ 7f>7^'^^^ hWSUbfccfctflfy Ulay 

±9, ft"CBPSG«2 6 4:*»StTtjyHli3^ 

itf [0 0 3 8] [13(a), (b) *3it^E4 (a) , 

(b) (1, ^^(Dl2SM([:^^DRAMt/K^^ 

6o *.?\ bis (a) ic^i-xs-ct*, mimmm^m 

1 (a) C^LfcIl^SC, «>!l3y|Sl new 
LT, cy =^»{fcHSl 3, 4 v 

- h^IRl 7, xKy ->y ayl (17- m) 18, S 
iNRl9, S i NR2 0Sr»ja-t--6 o ' 
[ 0 0 3 9 ] ^co^s ffiCVDfel:J;!)SgJ:iIl:- 
^ BP SG13 0^rii»$^, 9 0 0t^N 2 #H^^ 
b p SGP3 ooy yp-ZftOo »i:,.H3 
(b) d^-fj;^ ^Et-^^-'h l/^ h 3 1 

h»*fSW2 2±©BPSGK3 0, SiNUl20 
*3j:t5tfl5Tl^y- h*6»ffltl 7 46t>*{Ct'y h«n 
y^ 7 ^ h«f^I823l^BPSGl30, SiN 
112 0*5J:tf*©Tlfl5y- httRBtl 7^S^.tt3i^ 
^>-^ («^.tfR IE) (a^il, ^h7^o 
h*-yW*5j:tf K*y 
40 bm<0=ty*# h*-A'S:BlPl"5« ^ h7 

y^- h»j*^£««tC»«1--&l7«-K»l 8 

<DMOS i NR2 0*3<fct;f y hiH= h^fiSc^ 
£««t-»»-r^7 - K»l 8<£tf«OS iNl20^ 

[0 0 4 0] ffjfE?* hl^^h3 1 ^r[^^L, 

H)4 (a) b SECVDfeCJ:!), 

y ^K-y h • jKy ->y (32a, 32 b) 

=ffi$ii:5 0 C^S-g-, TKy ->y aVB (3 2 a, 3 2 
b) ^rmJlEBP SG^3 OOi^^^±±i^$^:5 0 
5t? [0 0 4 1 ]'^LT, ±IE#y '>U3yl (32a, 3 
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2b) A»fe«)Hft!l£IRfcJ:5, lfgiy-hffl(Dnf 
u^y®®2 5 b£^j$-f 

[0 0 4 2] <t*WfcS^(*»««4#y r>> 

^tttJH^T, Jb'RsKiJ VP ^l(32a, 3 2 b) 
^BPSG13 0<oKS*-ca*oaAytf*t»'C»f J: b 

Ki 6 hJ8 h7^**<&y--;*jte»B 

2 5 a fc*«*»fc«|frr5fcfc<05»«Ji3 2 a*5,fctf 
[0 0 4 3 ] Rfc, 0 4 (V) (C^-r.i^lC, iECV 

mi 3 2 b±©*±B8ftK3 3^1^^-r^o 

[0 0 4 4] Affile*!; 8«r*« 

settle J; *K £ffiKWS i R2 9£*£;gf£^£ 0 * 

[0 0 4 5] ±1BJB 2 SEJt«0*rt*fe^ J: tltt, 7- 
KI*«:*rtLfc«, 5tR±^ffilwS i NH2 OfcJtfB 

psgh3 otmftitas*, ^h7«^-=y^n 

'MfStB«2 2±©BPSGR30' x SiNi20Js 

hiSf^S«23l(DBPSGl30, S i Nil 
2 0&£U^OTJf <oy- h&SKRl 7£rR I E\Z£ 9 

R3 2 Sfefc, £ffiK»fl:R3 3«r*t«$ 

i*r> t> y ^ ^ hfflili 3 2 b l^^Ml 3 

[0 0 4 6] (EoX, MUBJRiStKSWtWI*^, * h7 
2/^ • hffl#mi3 2 a kt'y hWL^y? ? b 

fflill32b^W{;Mt5:i:ia^ XH£;*: 

[0 0 4 7 ] $tz, BP SGI3 0, S i Nil 2 0 & £ 
OT^Ti^y- h«fe&Rl 7 £R I ECJ: «il.T 
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[0 0 4 8 ] L**fc, ^yVD^yl (32a x 3 2 
b) &B P SGR3 O<&B£*-Cffii!>i&tf<0-t\ STS 

[0 0 4 9] 

[01] #J6W«)JBl JHS«li«-5DRAM-fe/uro»rit 

[02] Hl©l8po<5<ia(c*5Jt5l>*^Sr^ 
lfr®0 o 

[03] #S8WI«)»2jtlSWJw«SDRAM-feryKO»« 

^ [04] H-3 0Xato<5<iaic*3»tS!>*^S:*-f_ 
[0 5] hW'Vf-- ^ + /<5/^0*rtia»w*5» 

[06] B50iafco^<l8fcfcttS**^*a*-r 

[ft 

^««r*«y- k, i 7 -y- httttK* i8-/Ky 

^ ->y nyfll (b- K») , 1 9'-S i Nil, 2 0-S i 
Nig, 2 1-'-7th!/v J ^h. 22-^h77^'3y 

h#dwewjL 2 3-t-^s^^n«f 

^tl«, ; 2 4-^y'vry 2 4 a, 3 2a-^F 

7^/' ^y^^ hfflfli, 24b, 3 2b-tTyh 
hffi^MHS. 2 5 a -y-*««. 2 5 b- 
KU>fy«# % 2 6-BPSGB, 27-7thU^ 
K 2 8--/Ky i/y =i^m, 2 9-W.SiR* 3 0-B 
PSGI, 3 1 -y* h \/V7. K 3 3-RfcR. 
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